ARFIMA is a time series forecasting model, which is an improve d ARMA model, the ARFIMA model proposed in this article is d emonstrated and deduced in detail. combined with network traffi c of CERNET backbone and the ARFIMA model,the result sho ws that,compare to the ARMA model, the prediction efficiency a nd accuracy has increased significantly, and not susceptible to sa mpling.
Introduction
Network traffic prediction is an important application of network management and network measurement research direction, network traffic prediction model is the model to predict trends of sometime things in the future [1] [2] [3] under the theory guidance. Network traffic model roughly is divided into two categories, traditional traffic model (the Poisson model, the Markov model, the waterfall model, AR model, ARMA [4] [5] [6] model). The second category is new traffic model, such as wavelet analysis, neural networks, fuzzy theory, and chaos theory and support vector machine. General auto regressive (AR) or auto regressive moving average (ARMA) is applied in traffic prediction; paper [11] introduced some method which can be applied to traffic prediction. Dong yan etc.al [7] proposed the network traffic prediction based on the flourier model, and prediction function of the model was given. Literature [8] [9] proposed prediction model of regression summation moving average (ARIMA) model which is the improvement of the ARMA model using the differential method to make the model more stationary sequences than traditional prediction model of network The flow forecast better reflect the network characteristics of the self-similar figures, unexpected continuity. However, the model can only predict the short-term network traffic. Prediction precision also has relatively larger improvement space. This paper deeply study on ARFIMA [10] model and adopts ARFIMA model to predict real trace records and netflow sampling flow records. The results show that the ARFIMA can get more effective network traffic prediction.
ARFIMA Model Overview
If {} y t is a stationary process and satisfies the differential 
R/S analysis process
Hurst exponent is a parameter proposed by the water expert H.E.Hurst in the mid 20th century, which can judge whether discriminant time series exist time dependent. He found this period often lasts for years by observing river flooding and dry season. This is different from the past, in theory, that the annual water flow is independent and identically distributed Gaussian variables, is also different from the traditional assumptions of the markov chain.On the basis of experience, this paper adopts a new hurst parameter to analyze the time series cluster phenomenon, 
And use it to rescale/standardize range () RS la la , according to the changes scope divided by the standard deviation of the observed values and obtain a dimensionless quantity, which will make different sequences with comparability. So through partition of length n, we can calculate average scaling range of A subthe interval:
According to hurst proposed model, and there is a relational expression () RS n = ( * ) H cn which is taken logarithm on both sides, thus log( )
R is a range of deviation mean accumulated value on n data in a time sequence, called range of n data, represents the maximum variation range of time series; S n shows the standard deviation of the time series; represents the degree of deviation from the mean, is metric of divergence degree. (R/S) represents the size of range can be evaluated by S n , which is applicable to a random process of long-term memory function. H is the hurst exponent, c is a constant. Using least-squares regression method, H values and their standard deviation can be obtained. According to the research of Ellis C, calculated the fractional difference d of ARFIMA model and it can be solved by the Hurst exponent, that is d = H-0.5.
Fraction gradient of derivation process
For the original sequence {} y t can be formulated to be a dorder differential, and where L is a causal operator. Differential sequence denoted {} W t . In order to facilitate the calculation, let
,in order to fractional differential, first consider the binomial expansion of
,and obtain the following formula (1) (1)
In formula (1), for any real number with D>-1 can be represented as used a hyper geometric function.
When the d value is determined, the
is just a function of k, it denoted g(k) .The formula can be expressed as
Formula also can be expressed as:
... The fractional differential will be completed by calculating
can also be represented 
According to above formula, we can draw a prediction value of minimum mean square error.
Experiments and results analysis

Experimental data
Data is collected from a node CERNET backbone in a three-day October 2009, consecutive 72-hour sfrom 0:00 to 24:00 .Detail traffic data are as follows: The above data is analyzed by using the MATLAB tools, and finally hurst index value is 0.8745 which is obtained. Oberviously, due to 0.5<0.875<1, research on characteristics of self-correlation we can see, the traffic data meet characteristics of self-correlation.
... ...
3.2Network traffic prediction
In order to be able to predict the result of evaluation, need to introduce the following evaluation metric, root mean square error (RMSE)
Relative root mean square error (RRMSE)
Theoretically, less the error is and more accurate prediction is, therefore the smaller two evaluation metrics and it will be expressed the better.
Simulation results
This paper adopts three models to forecast the traffic data provided in the 3.1 section, forecasting results based on the traditional time series model and ARFIMA model are shown in table 4: From the above experiment results of three traffic models we can see ARFIMA model adopting R/S parameter analysis method have made a very good improvement in both RMSE and RRMSE, prediction error is relatively small, and prediction accurate is relatively high. When the day's traffic is divided by every 5 minutes time granularity, total one day has 288 data. It will be expressed as T5m. When the day's traffic is divided by every 1 hour time granularity, total one day has 24 data. It will be expressed as T1h. Similarly, the day's traffic is divided by every 2 hours as a time granularity division, a total of one day has 12 data. It will be expressed as T2h. We use ARFIMA model to forecast traffic time sequence data of these three kinds of different granularity, the results are shown in the following table: From table 5 we can see, the smaller the time size, the greater the prediction error. Forecasting precision and accuracy of 5 minutes time granularity is the lowest. Fig. 1 shows the comparison of 5 minutes size observed value and the predicted value. In order to further research, we have analyzed and compared other traditional time series models ARMA and ARIMA, the results are shown in Fig.2 . We can see ARFIMA prediction is more close to the original traffic flow, the difference of prediction results is maximum in ARIMA model and the original traffic flow. Fig 3 and 4 show error analysis of three models in different sampling ratio, with the sampling ratio decreasing, the prediction error is reduced in different degree, but compared with ARFIMA, ARMA and ARIMA decreased greatly, and sampling sensitivity of ARMA and ARIMA is larger, and the prediction error change of ARFIMA is not very obvious, the sampling sensitive of ARFIMA is less, it is more beneficial to research and analysis of long-range dependence. Based on this conclusion, we can apply ARFIMA model to network management service prediction module with sampling mechanism, which can more accurately predict changes of network traffic.
Conclusions
Network traffic forecasting in the network management and network operation get extensive application, through the analytical research of the present network traffic forecasting traditional model, this paper proposes ARFIMA model, and analyzes and derives ARFIMA model theory, and adopts ARFIMA model to study and analyze traffic data from China northeast network center, the results were predictable, based on three different time granularity division we use modeling and analysis method to study traffic data, experimental results show the ARFIMA model is better than the traditional time series models in the long correlation analysis. Considering the impact of sampling packets in current network management with sampling mechanism, analyzes the model under different sampling ratio, the results show that the ARFIMA model can more effectively carry out the network prediction, and less affected by sampling.
